Immobilized glycolipids from human diploid fibroblasts inhibit DNA synthesis of cultured human fibroblasts.
Several previous studies have shown that glycolipids isolated from plasma membranes of cultured cells and added to cells in culture inhibit the growth rate in a concentration-dependent fashion. In order to investigate the possible involvement of glycolipids in the growth regulation of normal cells by cell-cell contacts, we tested the effect of immobilized glycolipids, isolated from human fibroblasts, on the DNA synthesis of freshly seeded fibroblasts. Gangliosides inhibited DNA synthesis to a great extent, whereas neutral glycolipids had only a minor effect. The degree of inhibition of DNA synthesis by immobilized gangliosides depended both on the cell density of the cultures from which the gangliosides were isolated and on the pretreatment of the immobilized gangliosides: Preincubation with DMEM without FCS of immobilized gangliosides, isolated from confluent cultures, resulted in a 75% inhibition of growth rate of embryonal human lung fibroblasts (FH109) cultured on immobilized gangliosides. Under the same conditions, gangliosides from sparse cultures reduced the growth rate by about 30%. On the other hand, the degree of inhibition exerted by immobilized gangliosides isolated from confluent cultures was found to be greatly reduced by preincubation with DMEM with FCS, whereas the slight inhibition of growth rate, exerted by gangliosides from sparse cultures, was found to be reversed into a slight stimulation of growth rate after preincubation with complete medium. Concomitantly with the reduction of the inhibition of DNA synthesis, it was found that the complete medium, used for preincubation of the gangliosides, was no longer able to support DNA synthesis to the same extent as untreated complete medium. The data suggest that gangliosides bind growth-supporting factors of the serum, gangliosides isolated from sparse cultures being more potent in the binding of these molecules than gangliosides isolated from dense cultures.